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The asymmetric synthesis of P-chiral organophosphorus compounds is a 
relatively new field which has developed mostly during the past two decades. The 
major factor stimulating the rapid development of the asymmetric synthesis of 
P-chiral organophosphorus compounds is their great theoretical and practical 
application value. In this thesis the optically pure (RP)-L-menthyl phenylphosphinate  
was obtained from the menthol and PhPCl2 after fractional recrystallization. Under 
mild reaction conditions, the optically pure (RP)-L-menthyl phenylphosphinate rapidly 
reacts with amines、alcohol and the thiophenol in the presence of carbon tetrachloride 
and triethylamine to produce the corresponding optically pure phosphonamides、
phosphonates and the phosphothioates in high yields.  
Among the techniques used for determination of the enantiomeric purity, the 
NMR methods have found so far a widest application. The most advantageous and 
simple approach to the NMR methods is based on the use of chiral solvating agents 
(CSAs). In this thesis we use the optically pure (RP)-L-Menthyl phenylphonamidate as 
a CSA to test its shift effect to the phosphonothioic acid. Its shift effect is very good 
to these compounds, their diastereomer can all be distincted from the 31P-NMR and 
the 1H-NMR. This provided a new method to determine the optically purity of these 
chiral compounds rapidly and accurately. 
Atherton-Todd reaction was first found by professor A.R.Todd in 1945 but now 
the mechanism of it is still not sure and the stereochemistry of it is neither clear. In 
this thesis we vesstified that the stereochemistry of Atherton-Todd reaction is 
stereoinversion and proposed a more reasonable mechanism with our optically pure 
P-chiral Menthyl phenylphosphinate as the reaction material. 
 

















符号                      英文含义                中文含义 
    DIPPH                    Diisopropyl Phosphite      二异丙基氢亚磷酸酯 
     AA                      Amino Acide                氨基酸 
      ee                        Enantiomeric Excess          对映体过量 
   NMR               Nuclear Magnetic Resonance        核磁共振 
h                          Hour                     小时 
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